Local anesthetic-induced protection against lipopolysaccharide-induced injury in endothelial cells: the role of mitochondrial adenosine triphosphate-sensitive potassium channels.
Lidocaine attenuates cell injury induced by ischemic-reperfusion and inflammation, although the protective mechanisms are not understood. We hypothesized that lidocaine and other amide local anesthetics protect against endothelial cell injury through activation of the mitochondrial adenosine triphosphate-sensitive potassium (mitoK(ATP)) channels. We determined the effects of amide local anesthetics (lidocaine, ropivacaine, and bupivacaine), ester local anesthetics (tetracaine and procaine), one amide analog (YWI), and two non-amide local anesthetic analogs (JDA and ICM) on viability of human microvascular endothelial cells after exposure to lipopolysaccharide (LPS) in the absence or presence of the mitoK(ATP) channel antagonist 5-hydroxydecaonate. Flavoprotein fluorescence was used to investigate the effects of local anesthetics on diazoxide-induced activation of mitoK(ATP) channels. Lidocaine, ropivacaine, bupivicaine, YWI, JDA, and ICM attenuated by 60% to 70% the decrease in cell viability caused by LPS. Amide local anesthetics and YWI protection was inhibited by 5-hydroxydecaonate, whereas the protection induced by JDA and ICM was not. Tetracaine and procaine did not protect against LPS-induced injury. The amide local anesthetics and the amide analog (YWI) enhanced diazoxide-induced flavoprotein fluorescence by 5% to 20%, whereas ester local anesthetics decreased diazoxide-induced flavoprotein fluorescence by 5% to 60% and the non-amide local anesthetic analogs had no effect. In conclusion, amide local anesthetics and the amide analog (YWI) attenuate LPS-induced cell injury, in part, through activation of mitoK(ATP) channels. In contrast, tetracaine and procaine had no protective effects and inhibited activation of mitoK(ATP) channels. The non-amide local anesthetic analogs induced protection but through mechanisms independent of mitoK(ATP) channels.